Nineteen patients who suffered trauma to the cervical spine that resulted in moderate to severe neurological deficit were studied by discography. In 15 cases, myelography was also performed. When both tests were done there was good correlation of results. In the four cases where only discography was performed, the lesion was accurately localized. The danger of myelography in acute cervical fracture dislocation is emphasized and the relative safety, ease, and value of discography stressed.
KEY WORDS cervical trauma discography myelography ruptured disc 9 fracture dislocation I N PATIENTS with severe injuries and fracture dislocations of the cervical spine, the use of the anterior approach for decompression and stabilization has facilitated early treatment and mobilization. 6 Although clinical examination and plain x-ray films localize the lesion reasonably well in many instances, further delineation of the exact nature of the lesion is frequently advisable in deciding whether to perform surgery and the extent of such surgery. In the absence of discernible fracture or dislocation, some surgeons have postulated that there is extrinsic pressure on the spinal cord secondary to disc protrusion. 7 Myelography entails certain hazards in the patient with severe trauma to the cervical cord, especially in the acute stage. Discography can be performed with minimal patient manipulation, but its reliability and usefulness is uncertain. The present study was undertaken to determine the accuracy of discography in acute cervical trauma.
Clinical Material
Nineteen patients with severe, acute injuries of the cervical spine were studied. In four cases discography only was performed at the appropriate levels, but in the other 15 cases both discography and myelography were performed. A discogram was done at the level of the fracture or dislocation when one was present, and at one or two levels above and below as indicated by routine radiographs and clinical findings. Patients with marked osteoarthritie changes at multiple levels on plain x-ray examination were not included in this series, but if the disease was principally at one or two levels that correlated with the clinical level of injury, the patients were investigated.
Technique
All patients were put in some form of traction. In most instances Crutchfield tongs were used. For discography, most patients were moved to the x-ray table while under traction, but in severely injured patients the procedure was done while the patient was on a Stryker frame. However, it was soon realized that patients could be safely and carefully moved to the x-ray table while maintaining traction, and film quality was markedly improved. When available, an image intensifier was used to aid in needle placement in the anteroposterior plane, and needle position was checked by Polaroid x-ray films. A No. 26 3 89 in. needle was passed through a No. 21 2 89 in. needle into the center of the disc, and its position checked as noted above. A 3-cc Leur lock ring syringe was attached to the No. 26 needle and, with one hand exerting moderate pressure, an attempt was made to inject 1 cc of sodium diatrizoate into the disc; lateral and anteroposterior x-ray films were then taken. The disc may take the full 1 cc of contrast medium if degenerative changes are present, but this is not necessarily significant. Only if contrast medium breaks out of the confines of the interspace, or if a major posterior protrusion occurs to decrease the canal diameter, is the amount of contrast material accepted considered important.
To maintain immobilization of the cervical spine, myelography was performed with the patient prone in skeletal traction on the x-ray table.
Results
Of the 15 patients who had both myelograms and discograms, the discogram was usually the first procedure. Although initially three interspaces were often studied by discography, it soon became apparent that significant abnormalities were usually located at either the upper clinical level of neurological involvement or one interspace below it. In fracture dislocations, a discogram was done at the interspace above if clinical findings indicated a higher dermatome or myotome involved than that of the fracture. If the fracture and dermatomal involvement were similar, the next lower interspace was examined. When a fracture dislocation was present, as was the case in eight patients, no significant pathology was found at other interspaces by either discography or myelography. If a compression fracture was present, then the interspaces above and below the vertebral body frequently had pathological disc protrusions.
In the 15 patients who had both tests, 10
did not appear to have any extrinsic pressure on the spinal cord as shown by either the discogram or myelogram. However, two of these 10 did have significant disc disruption. On discography, either lateral or anterior extravasation of contrast material occurred, and early anterior interbody fusion was done for stabilization of the spine to enable mobilization of the patient shortly after the injury.
In the remaining eight patients, the discograms were minimally abnormal, and the spines were deemed stable enough to allow mobilization after relatively brief periods of traction ( Fig. 1) .
Five of the 15 patients who had both procedures had significant posterior protrusions of disc material on the discogram (Fig. 2 ). At myelography, two patients had a partial and one a complete obstruction to the flow of contrast material ( Fig. 2 lower left). Two patients had air myelograms showing a filling defect opposite the lesion (Fig. 3 left) . Discography was indicative of a protruding disc (Fig. 3 right) .
Four patients had discograms only, and three of these showed significant posterior protrusion of disc material (Fig. 4 ) while one had a severe fracture dislocation and disc disruption without protrusion.
Spinal cord compression, as interpreted by discographic findings, was initially confirmed by myelography. Narrowing of the anteroposterior diameter of the spinal canal by marked posterior displacement of the posterior longitudinal ligament or the presence of a large disc protrusion into the spinal canal was considered evidence of cord compression on the discogram examination (Figs. 2 upper left, 3 rigl~t, and 4).
There were no complications from discography. There was one diagnostic error when a disc protrusion was not recognized. The patient's shoulder had not been pulled down during the x-ray and partially obliterated the contrast material. Since the neurological level was at the next higher interspace, the xray was not repeated nor the available film scrutinized too carefully. In retrospect the disc protrusion could have been seen.
Of the 15 patients who underwent myelography, eight had had fracture dislocations. These were all reduced by skeletal traction several days before the myelogram. Traction weight was decreased to between 10 and 15 lbs following reduction, and this weight was maintained during the examination. Four of the five patients examined in the prone position showed some degree of redislocation during the myelographic procedure, although none changed neurologically (Fig. 5) . Myelography, performed with the patient in the supine position with contrast material injected through a lateral C1-C2 spinal puncture, may obviate this complication. 4 However, our experience with this technique is still too limited to evaluate the method and the information obtained from it in patients with cervical trauma.
Discussion
The neurological examination and routine x-rays of the cervical spine localize the level of the lesion within one or two segments. Discography can then be done for more precise localization by studying the appropriate levels. Although myelography allows complete visualization of the spine, the manipulation required may be hazardous? In all instances, the highest interspace corresponding to the clinical neurological findings must be studied. When a compression fracture of a vertebral body is present, the immediately adjacent interspaces above and below should be visualized. If there is a fracture dislocation, it is only necessary to visualize additional interspaces when the clinical level does not correspond to the fracture. With osteoarthritic ridging, it is advisable to study at least one level below the highest dermatomal involvement.
Discography is simple to perform and can be done with minimal equipment, if necessary. A Polaroid apparatus and image intensifter do facilitate the study. The procedure appears safe and may be performed very early. No complications were experienced in our series.
In some patients with severe neurological deficit and no evidence of fracture dislocation, acute herniation of a cervical disc has been postulated following trauma. With the help of the discogram, this diagnosis can be made early and appropriate treatment given which may result in significant neurological improvement in selected instances. 6 Neither the distribution of pain following injection of contrast medium into the disc 5,8 nor the quantity of contrast material that the disc space will accept has been of much help in diagnosing disc protrusion following severe trauma. Many asymptomatic degenerated discs will accept 1 cc of contrast material, while some diseased discs will accept littie or none. The x-ray film should show disc protrusion or extravasation of contrast material and then be correlated with the clinical findings. The value of discography as a diagnostic test may be questioned unless the above criteria are followed2
The one situation in which the value of discography is questionable is in the patient with diffuse spondylosis that markedly narrows the spinal canal. In such a case, if any surgery is contemplated, complete myelographic visualization of the area is indicated. However, the posterior longitudinal ligament in spondylosis is usually outlined by the contrast medium in discography, and an accurate picture of canal size can be obtained at Richard B. Raynor the levels studied if only one or two levels are involved (Fig. 6) .
If the vertebral body has been fractured and an anterior interbody fusion is contemplated, discography may supply valuable information by outlining the fracture lines and the size of bone fragments. Placement of the graft may be adjusted to make optimal use of the bone present and obtain maximum early strength of the graft. Unsuspected fracture lines may be revealed in the vertebral body that may indicate possible compromise of graft strength and suggest conservative postoperative mobilization.
Summary
Nineteen patients with major trauma to the cervical spine were studied soon after injury, 15 by both discography and myelography and four by discography alone. When both tests were done the findings correlated well with each other, but more information could be obtained from the discogram concerning the intrinsic stability of the spine. Disc protrusions can be accurately diagnosed by discography as can the status of contiguous supporting tissues both anterior and posterior to the vertebral body. This information allows a more realistic programming of treatment. It is necessary to study the actual Visualization of contrast material in pathological patterns usually outside the anatomical limits of the normal disc is a most important diagnostic criterion. No complications were encountered from the procedure.
Myelography gave good information about posterior or lateral disc protrusions and the status of the spinal cord. No information was obtained about the supporting structures contiguous to the vertebral body. There was a high incidence of redisplacement in those patients who had had fracture dislocations initially and were studied in the conventional prone position even though skeletal traction was maintained during the procedure.
The evidence indicates discography is a reliable and informative diagnostic procedure in acute injuries of the cervical spine.
